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00 (57) Abstract: An organic electroluminescence device comprising a negative electrode and a positive electrode and, interposed 
therebetween, one or two or more organic thin-film layers including at least a luminescent layer, wherein at least one of the organic 
thin-film layers contains an anthracene derivative of specified structure added alone or as a component of mixture; and an anthracene 
derivative of asymmetric specified structure. There are provided an organic electroluminescence device of high luminescence effi- 
ciency and long life and an anthracene derivative for realizing the same. 
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n b a* e» tin fefr h * t- Bja<w*©»##ff b^ut #$g£ $ nr is 9 

, ^v-a/T^^^^^^tiTl^ (tfiUtfs ^¥8 - 2 3 9 6 5 5-^- 
7 - 1 3 8 5 6 1 ^t&IB. 3 - 2 0 0 2 8 9-^&$EH) „ 

0 1 2 6 0 0^£$gt^/TN$nTl>£ o d(DJ:d^T> h >g§##tiWfef£ 

h7-fe>CD9, 1 0fir{i7;^7>x>a^W-t'i>m?MI4^il 2 0 0 1 -2 

5707 A^&mzmTr^tix^&o zco^o^yy \- ^^ymM-Wbmw&t 
^2ooo-i 8 2 7 7 ^^im.\m^(oyy h^-tymig-faZsEimmmt 

%mm, Mm<Dwmm&tztztbti:$ntzb<Dx\ mymm&M<. &m 
^tiM% e l m-ikis* n znm t & 7 > h 7 -t ym^w zm%-t % z. t z e w 

5t (1) X(i (2) T^^ti^^^M©^«7i^W-r^7>h7-fe>«jt$: 

^tzit^m^mELmTo^yittrntLxm^t^ m%^m^-m<. 
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* < 1 * 1 MiK fB-m ( 1 ) Xtt ( 2 ) T-mhZ7 > h 5 * vb«»* 




<i) 



o 

Xa -** fcL< "«W«Wt 6-50 aSs t ° L < tt4e|S 

****** 5 - 5 » ««WaBHBfc Uit. t < l*M*!>N*ft I — so 

- 5 o ® 7 u -**- +s , a , gS4 L < a^g^^a 5 _ 5 0 m7 v _^ 

Tsm+^ s7jm, ^-Yam, tKn*^ T44o 
as bXtfctt, *W*i0-4Ol«T**. 
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(5t*, A r tig&6 L < 10-50 

o 

A r ' teg&*> L < lilim©^IS6~ 5 0 ©5?*1S»T?**. 

Xfcj\ gg!6 L < (Wcl^lS 6-50 tf^&S. IitL< tt&tfli 
5-50 ©^WJ&tflSIS. g& *> L < li&S&©&£» 1-50 
tf>7;Mp;bS. «»tL<ttMiKft©ft*3B[l-'5 0©T;i/=i*S/ai, g&*>L 
< (iMSft® iKXft 6-50 ©77^;H, L < tefm&cDim?®. 5 
- 5 0 <D7 V -M4vl, g$!& L < ltmm.Wk<DW<W,TWL 5 - 5 o or U -;u 

a^t/bii, -en-en 0 -4 ©sgrefc*. 
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v'p%<tt>im*\ ±ib-«k (i) T«*n*7>h9-b>ww*t*at 

-«5t ( 1 ) tefc^T. A r ttfigl 6 L < (IMftattKSft 1 0 ~ 5 0 o« 

2-7xt>hij;^ 3-7xf>hij^ 4-7xt>h'J;^ 9-7 
l-fl^g, 2-f^;H, 4-Kb^«, 3-^^-2-^7 







Ar, HTI1,«^ 7x,;H, 1-^-7^^ 2-*7*;i*, 1 
-7>hU;^ 2-7>h'J;H, 9-7>hy;^ l- 7 xf>MJ;H 
> 2-7xt >hU;i,5 x 3-7xt>MJ/H % 4-7xt>h 'j;H x ' 9- 
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l-VU-fim, 2-£U~)im, 4-fl/-;H, 2-f7xiM;l/ 
S> 3-fc'7x-;i^;i^ 4-t7x-M;H> p -?-7x-;i/- 4 -4 
rt-^£> p-^-7x^jl/-3-^il/^ p-5'-7x-;b-2-'f;H > m-? 
-7x^-4-^1,1, m-^-7x-^-3-^;l/^ m-?-7x^- 
2 -4 o - HJ m- h U p - b U p - t -7*f;i/7x 
P- (2-7x^l/7o^) 7i-)H, 3 -yf^- 2 — 7^;b 
4-^;u- l -^7^;uS. 4-^f-^- 1 -T>h »J;^ 4' 
;i/^7x-;N;H N 4" - t -7f;i/-p-?-7x^- 4 --Obg^7^* 

-JSS ( 1 ) fcfc^T, A r ' te> L < &MSg!<D^flifc 6-50© 

-7*)Vm, 1-T>h';;i/S. 2-7>h'J^*. 9-7>hU^S> l-7x 
•^>h'J;bS. 2 -7xt> h 3-7xt>h'J;H, 4-7x^->h 

V;bS; 9-7x^->hU;bS % 1 —f7?-k-)lM, 2 -^-7^-tr-;uS N 9 
-^7?-fe-;l-a, 2-£b~;bS. 4-£l^;bg. 2-t* 

7x-;MiH, 3 -t*7x-;W;uS. 4-t*7x^M;H N p-^-7x 
— )l- 4-4 p-?-7x^)l/- 3 -4 p -y-7i-ib- 2 

m-?-7i-;b-4 — f;l/g. m-^-7x^l/-3-^^I> m-? 
-7x^;i/-2-^;H, o-bU;i^ m-h»J;i^ p-h'J;i/S. p-t 
-7^;u7^-;uS. p- ( 2 - 7x^7'o 7x-;H, 3-^;u- 
2-^7^;i^ 4 1 -^7^;uS. 4 1 -7 > b U 

. 4' -^f;!/t'7x^;M;l/S % 4" - t -7^/u-p -^-7x-;k 4 - 

ztih><Di*>, ftiz, 1-^7^8. 2-^7^;bS> 9-7xtvh'J;i/ 
1-^7^-fe-^S, 2--f 7?-fe-;ug, 9-f- 7^-fe-;uS, l-fu 
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jvm, 4-f7x^W;H, o- h 'Jj^m, m- h V p - b l> ;U 

P - 1 x.-)imm<D&%m$L 1 o j^±ros^^ l < liiti©^ 

( 1 ) KMvr\ Xt±, ilH<l»«6~5 OO^f 
KS. ggl {> L < tt&g&<^jjl?£t 5-50 ©^Si&iH^a. 8$& t> L < & 
M§&4>^lt& 1~50 ©7;b*Vt^ g&fc L < ii&g&CD^fg§& 1 - 5 0 (D 
T^n + vS. m&bL<li$kW.m<DMmms~b 0©77^;H, g&*>L 
< teMfi^^i^t 5 - 5 0 <D7 U -;^+vI^ fi^t L < »S^(7)^I1 
5 - 5 0 (D7 gg>*> L < liiaolll 1-50 

X(ci5^^g^^,L<^«^^#^«^JtLT(^ 7^;l^ l-i- 
7*;I/S. 2—j"7^)Vm, l-TVhU;^ 2-7>h V )im, 9-7>h 
U^S. l-7xt>f'J;H > 2-7xtvhy;H, 3-7i^>hy;bg 

■7?t-)m, 9-j-7*iz-)im, \-eis-)im, 2-fcrb^s. 4-e 

;b3^ 2 -t*7 a^H^H^ 3-t'7xr.;H;H, 4-tf7x^M;b 
p-^-7x^b-4-^;H, p-^-7^-;u- 3 -- < p 

7^-;U-2--f;uS. m-^-7i^b- 4 — f m -^-7x^-3 
m-5'-7x^-2-'f;H, o-MJ;^ m-HJ^Ss p - 

hU^S. p- t-7^;i/7i^-;uS, p- ( 2 -7x^.;U7'd 7x^ 
3-^^;b-2-^-7^;i/», 4 1 -^7^;u^ N A-t?)h- 

!-7>hU;^ 4' -^^;ixt*7 i ^;n';us. 4 " - t -7*^;l,-p 

2-to'j;bS N s-b'a'J;^ t'7v-;uS, 2-fJy^;H, 3- 
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h- u 4 — try 1 > K y 2 — -f > K y 3 - 

r/F'J;H, 4--f>KU;^ 5— <>KU;uS. 6 - -i > F V 7- 
-fVh*D;H, 1 — fV-f >K'J;H, 2 — f V-T V K U ;H, 3-^V^>K 

y 4 — ^ v -f > k u 5 —a v-f > k y ^s. 6 y w > k y 

N 7— r^vK'J;^ 2-7y;i/». 3-7'J;H^ 2-^>y77^;bS 
N 3-^>V7^-;H> 4 -^> x /77-;ui> 5-^>y77-;uS. 6- 
^>^7 7-;H^ 7 — 1>*/77^ i-^v^v/7 7-;H, 3 -4 
y^>y77-;i/S> 4— f v^v777-;^ 5-^v<>y7 7^^ 
v^>i/77-;H, 7-4 7<>77 7^H, +y y;ug> 3-+y 
y;b«. 4-+;v;H, 5-*/y/i^ 6-+yy^s. 7-*yy;bS. 

8- + yy;wS. i--ry4yy^S. y^S. 4-^74;'J;v 
S> 5-4y*yy;i^ 6-4y*yy;u^ 7-4y*yy;i^ 8— -fy 
*yy;ug. 2-*/*-y-y-;i^ 5 -*/*-9-y-;uS> 6-*y*;9-y- 

l -Tj^yy^g. 2-7j;u/N*yy;ua. 3-*;^^/y;uS. 4-7J 
;w^/y;uS. 9 -7j;w-*yy;i^ l-7xt>x'J^^ 2-7xt> 
x'J^;H> 3-7xt>X , Jv?-;H > 4-7xt>X'Jy-;H, 6-7 
if->xy^-;US, 7-7xt>^'J^i, 8-7xt>X'J^-^i, 

9- 7xt>x'Jv-;H, io-7xt>x«J^-;H, l-7?yv~;bS 
. 2-7^. l Jy^H, 3-7? y v-^S, 9 -7? 'J 
V—)V&^ 1 , 7-7xfVXD'J>-2-^;H, 1, 7-7xf>Xn'J> 
-3-^^S. 1, 7-7xt>^a'JV-4--f;H, 1, 7-7xt>xa 
y>-5-4>S. l, 7-7xtvxD'j >-6-4;ug. l, ?-7xt> 
xd y >- 8 --r;i/S. l, 7-7xt>XD'jv-9-'f;H> l, 7-7* 

t>Xo'J>-l 0-^;H> 1, 8-7xt>XDiJ>-2-^;Hs 1, 8 
-7xt>XD'J>-3-'(^ 1, 8-7xt>XO'J>-4-^;H, 1 
, 8-7xt>xn'j>-5-f;i'i> 1, 8-7xt>xa'jv-6-^;H 
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1. 8-7xt>7P'j>-l0-^ 1. 9-7xt>7D«j>- 
2— OP*. 1. 9-7xt>XD>J>-3-^H, i, 9-7xf>7D'J 
>-4— 1, 9-7xt>^n!»-5-^ 1, 9- 7 xtVZ 
n'J>-6— OHU 1, 9-7xt>XD'J>-7^;H, lp 9 - 7xf - 
>XD'J>-8-^;^ i, 9-7xt>XDij>-ioW;H, 1, 10 
-7xt>xoij>- 2 -^^ lf io-7xt>7ay>-3H^ 
1, 10-7xt>xnij>-4^;H x it l0-7*t^ny>-5- 
-f**, 2, 9-7xt>XDiJ>-]-^ 2. 9-7xt>XD'J>- 
8— Tfl*. 2, 9-7xt^ D .;>-4-^ 2. 9-7* + >xay 
>-5-< fA*. 2. 9-7*t>xn>)>-6-f;H, 2, 9-7xf>^ 
D»J>- 7 -^;^ 2 , 9-7*t^ny>-8--f;l* 2, 9-7xt 
>Xn'j>-]0-^;H v 2, 8-7xt^oiJ>-]-^H, 2, 8- 
7xf>XD'j>-3-^;H, 2 , 8-7xt>xnij>-4-^H x 2 , 
8-7xt>Xu'J>- 5 -^ 2 , 8-7«^ D y>-6-^ 
2, 8-7xt>xny>- 7 -^H % 2 , 8-7xt^ D .J>- 9 -^ 
S> 2, 8-7xf^D'J>-l0-^H > 2 , 7-7xt>Xay>-i 
-^HS S 2, 7-7xtvxD>j>-3-f;H, 2, 7-7xt^o-J> 
-4-^;uS, 2, 7-7*^>XDU>-5--f^ 2, 7-7xt>XD 
•;>-6-f;uS N 2, 7-7xt>XD'j>-8->f;H, 2 , 7 _ 7lf> 

XD,J> - 9 -«, 2, 7-7xt>XP'J>-10-^ i- 7jt * 
2-7xti?r;H > j _ 7 ^ y ^ 7i ; _ 2 _ 7 ^ y ^ 7i? _ 

3- 7x^7^1, 4-7x;f7^;H, 10-7x;f7y 

l-7x/4t^ 2-7x;w^ 3-7x;4fy 

4- ***yy;i^ 5-***y»;;i*, 5 
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-**W7VVfr&* 3-77f-;vS> 2-^x-/i^ N s-T^-n^ 

2 -^/m*o-;l/-~ 1 -4 )Vm, 2 -t?)Ut°a-)V- 3 -4 frM, 2-*^ 
;Ufa-;u- 4 -^S, 2-**)l¥u-)\s-S-J frM, S-tT-flt'a- 
;u-l--r;uS. 3 -j-=f-)i¥u-)\,-Z -4)V&, 3 ?)VVu-)i~ 4 - 
3-^;Ut:°a-;b- 5--f;l^ 2 - t -7^^fn-;U- 4 --f ;b 
S> 3- (2-7x-;b7Dt» t'n-)h- \ - J 2-^^)1-1-4 

y h*,U 4 - * l - > K y 2 - ^ 3 ->f > K U 
4 3 — -f > K U 2 - t -7^;b 1 — f > F !i ^S. 4 - t -7* 

1 —4 > h* U ;l/S N 2 - t -7^/b3 -4 > K U ;bS> 4 - t -7*^;u 3 - 

yat;U, yyatr;i/S, n-7^S. s -7^;u«. ^77^;bS 
% t-7*^;bS. n-'Of-;Hk n-'N+y;^ n- / \7"f-;bS. n-*? 

2- fc Ka*W77>;uS, 1, 2 -i? t Kn*S/xf;H, 1, 3-v 
t Ko*W 77*a f;l/S> 2, 3-ytKn^y-t-7*f;H, 1, 2, 3 
-h'JkKD + y7'of;H, y*aaptf-;l,g % l-?naxf;H, 2 - 7 □ 
ni^;uS. 2-7Da-T77^;USs 1, 2-y^nnifiH, 1, 3-v 
?uu4 V^d^ 2, 3 -v^na- t-7^;uS. 1, 2, 3 - h U ? 
DD7'at';H, 7"otyf;l/l, 1 -T'd^^f^Ss Z-T'Dtxf^l, 
2-7*a^>T 77>;uS. 1, 1, 3-v7*o^77° 
ptr;uS, 2, 3 -v7Df- t -7^;i/S, 1.2. 3 - h U 7*n*7*o t';u 

3- K^^;uS. l-3-Kx^;bS^ 2 -s-Kx^^Ss 2-3— 
77>;i/^ 1. 2-y3-Kx^H, 1, 3-y3-K-fV7Df;H, 2 
, 3-v3-K-t-7^;bS. 1. 2, 3 - h U 3- K7*a 7 5 J * 
?)im, l-7 5;x^H, 2-7 5;xf;H, 2-7^^fV7f;H, 

l o 
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1. 2-y7$;xf;H % i, 3-y7 5^V7DtVH, 2, 3->*7$ 
7- t-7*^;US, 1, 2, S-h'Jn/yaOl, y77^f;H s 1- 
'>7;xf;H % 2->7;xf;H > 2-v7/^V7Y;H > 1, 2-yy 
7 ^ x ^ 1. 3-v->7^V7'Dh , ;H, 2, 3-vvTy"- t-7?- 
1, 2, 3- h U v7y7*DtVUS, - Fn>f;H % ]--|, D i^ 
2--hnxf;bi N 2-^-hD^V7*^S x 1, 2-^^hDi^;uS 
> 1, 3-v-hn^V7Dk';H, 2, 3-y^ha-t-7^H, l f 2 

•So 

(i. 7ok>l, -f 77°Dfc0i^ n-7^S. s -7 

2-kFo + yxfiH, 2-hFo + W77f;H^ i , + y 

1. 3-ytFn + y^77nf;H > 2, 3-vtKa + v-t- 
7*^;i/S x 1, 2, 3-h'JtKD + i/7 , DttH > ?DD^f;H % i-^ a 
n^^;^ 2-^ D xf;H, 2-^dd^77*^ 1, 2-v^dd 
■x^«. 1, 3-v^nn^77 , Df;H % 2, 3 -*J9 au- t -7^S 
^ 1, 2, 3-h^DD7Dk>S % 7D^yf;H, l-yn^i^)^ 
2-7-D^xf;H, 2-7d^^77^;US n 1, 2-y7Dtxf;H, ] 
. 3-y7n^7yntm 2, 3 - v7d*- t -7^S. 1, 2. 3 
-h'J7'Dt7Dt>l % 3 _ k ^ ;[/Sn 1-3-Kx^;H| % 2-3-Kjt. 
*rt^ 2-3-F^77f;H, l, 2-ya-Kxf;^ i, 3-^3- 
K-fVT-D^ 2, 3-y3-K-t-7f;^ 1, 2 , s-hUa-K 

l i 
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T^y^V7*^;l/S. 1, 2-y7^;xf;H, 1, 3-y7^^V7*Dt 
2, 3-v7^y-t-7^g. 1. 2, 3-HJ7S77*ae;l/S. 
y7^fil/^ l-y7yxf;H, 2-v7;xf;H> l-*/7J4Vf 
^;Hk 1. 2-y->7;xf;^ 1, 3 -V*/7J4 VT'ntiH, 2, 3 
-»7;- t-7*f-;bS. 1, 2, 3- h U v7/7'd^H % -hoy^l/ 
g N 1 -=.hDxf;i/i, 2-^Fnxf;H N 2--haWV7*f-;i^S> 1. 
Z-y-hDxf;!/!, 1, 3-^-hn-r V7°af;bS. 2, 3 ba- 
ll -7*^1^ 1,2. 3- h U-ha7*D tT;US^F^lf t>n^. 

7atr;uS N 7x-;i/-t-7*f;H> a —t-yf-fr l-o-t7f 
2-a--^7^;bi^;bS. l-a-t7f;MV7"a^ 2 
-a-^^b-f 77°at: 0 ;bS, # — *-7^;M 1-/3-^7^;^^ 
2-/S-^-7^^i^;^ l-^-t7W77 , nf;H, 2-/3- 
^7^;i/-r 77'a fc';i/S N 1 - bra >J ;M 2 - ( 1 - fa U ;b) 

-y-oo^>-7;Hk m-?DD'<>y;H, o-^aa^>-y;H, p-7*a 
^>v;Ug, m-7'n^>y^ o -7*a^^>'7^S> p-3-K^> 
m-3-K^>i^S. o-3-K^>v;uS> p-bKa + v^>^ 

% m--ha^>^ix 0 --ha^Vi?;^ p-yTyo^ m- 
y7^>^j^ o-v7/"Ov 5 ^In l-tKn + y-2-7x-M7 
yof/H, 1 - ^ d d - 2 - 7 x - 7 7*a If btl 

1 2 
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7j.-)im, \ Z—f-y^-)vm, l-7>hy;uS, 2-r>h 

-7xt>h>J;H, 4-7xt>hiJ ;Ug, 9-7xt>h«JiH > 1-^7 
?Hz^;l,S N 2-*7?-fe^g, 9-^7^-b-;u5 N 2- 
fcTU-;^ 4-t?U^;ug % 2-b*7x-MJH, 3-t'7x^M;i/i, 
4-t7x^W;H > p-^-7xi;l/-4-f;H, p-^-7x^- 3 
p-^-7x-;l/-2-/f;H, m-^-7i-;b- 4 --f JbS, m 
-^-7x^-3-^;H N 111-^-7x^-2-^^ o- h 
m- h U;i/S. p - h y;i/£ % p- t-7^;l/7^^;bS, p- (2-7x^ 
7°nh» 7^-;u^ 3-/^;U-2-f-7^;l^Ss 4 1 -±7?- 

l -yyv V)um, 4' -y.f;bt'7x^M;H, 4" - 
t -7*f p - ^-7 x^;i/- 4 --f ;H, 2-^aV)lM, 3-t: 0 o'j;i^ 
, 2-tfUS?-;m, 3-ty$?-;l^ 4 - try 2 

->f>KU;^ 3-^>KU;u5 % 4-^VKU;^ 5->f>rU;b» % 6 
— f>K'J;bS, 7— rvFUjUS, 1 — < 7-Y > K U 3 — T V > K U 
^S. 4 - W 7f > K y ;bS % 5 --f 7-f 7 K U 6 — i 7 K 'J 
7— f7W>Ky;i/«. 2-7>J;uS. 3-7'JjH, 2-^>777-;l^S N 
3-^>77 7^;H, 4-a:>7 7 7-;1/S, 5-^>777-^S. 6-^ 
>y*77-;i^ 7-^>y77-;H, l ->f v^yVy 3— fv 
^>777-;uS % 4-^7^>777-;u* N 5 — ( 7^7777-;^ 6 
— f y^>V77-/bS. 7— C7^>V77-;ba, 2-*y>j;bS N 3-4 
yy;i/g x 4-*yy;l«S, 5-*yj;u^ 6-*7y;i/g x 7-*7y;i/g 
^ 8-*yy;i^ l—rv+yj;^ 3-^7*yy;hI N 4— fv*yy 
5— rv*yy;m % 6— fy+yyjuu 7— fv+yy;^ 8--r 
7*7 y;i^ 2-*7**y^;i^ 5-*y*-y-y-^ 6-*7*-9-y 

2-*;u/\*7y;US % 3 -tjjWiVV )l>^ 4- 
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7at>X'Jy^H, 4-7xt>X'Jy-;Hs 6-7xf>X'Jy-iH 
N 7-7xt>X'Jy-JH, 8-7xt>X'Jy-;H> 9-7xt>X l Jy 
1 0-7xtVX'J ^-;u^ 1 - T y* U v-^S, 2 - T 7 »J 5>-;l/ 
& 3-7^Jy-;H> 9-7i"Jy^H, 1,7- 

7xt>Xpy>-2--{;H, 1, 7-7xf>xn'J>-3-f^i> 1, 
7-7xt>Xa'J>-4-^;H, 1, 7-7^>/;a'J>-5--f;i'S> 
1, 7-7xt>7D l J , /-6-^f;l/^ 1, 7-7xt>XD'J>-8-^^ 
1, 7-7xt>XD'J>-9-f;H> 1, 7-7xt>^D'J>-10 
— Ol/S. 1, 8-7xt>7Na , JV-2-'f;H/l, 8-7xt>XD'J> 
-3—01^ 1, 8-7xt>XD'J>-4-^;Hv 1, 8-7xt>xa 
•J >— 5 — ;b.S> 1, 8-7xt>Xo'J>-6-'f^l> 1, 8-7xt> 

xa y >- 7 — f ;uS> 1. 8-7xt>XD'j>-9-'f;H> l, 8-7x 
t>xa y >- l o — < ;uSs l, 9-7xtvxaij>-2 — f;i^ N l, 9 

-7xt>XaiJ>-3 — f /Hl> 1, 9-7xt>XD'J>-4-^;H> 1 

, 9-7xt>XD>j>-5-^;H, l, 9 -7xt>XD 'J >— 6 

N 1, 9-7xt>xaiJ>-7-f/H, 1, 9-7xtVXoiJ>-8-^ 

l, 9-7x7->XDij>-i 0--{;H> l. l0-7xt>xa'j> 

-2— 1, 10-7xt>XD!)V-3-^;H> 1. 10-7xt> 
XD'J>-4W;Ux 1. 1 0-7xt>Xo'J>-5-f;H> 2, 9-7 
xtVXDyv-l-'f/H, 2, 9-7xt>XoVy-3-'f;H, 2, 9 
-7xtV7ng>-4-^ 2, 9-7xtVXay>-5H;H^ 2 
, 9-7xt>Xa'J>-6-'/;H> 2, 9-7xt>xa'J>-7-^;H 
. 2, 9-7xf>xa'J>-8-^;lJ> 2, 9-7xt>XD'J>-10- 
f;l/S. 2, 8-7xt>Xa'J>-l-'f;H> 2, 8-7xtVXD'J>- 
3--01/S. 2, 8-7xt>XD'J>-4-'/;H, 2, 8-7xtVXDiJ 
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>-5— f;u£. 2. 8-7xt>^n"J>-6->f;H, 2, 8-7xt>7 
°'J>-7— r;b». 2, B-7xt>^DD>-9-fn* 2, 8-7-*^- 
>XDiJ>-io-^H, 2, 7-7xt>XD'j>-i-^;H s 2> 7 _ 
7xt>XD'J>-3-^H N 2, 7-7*t^D>J>-4-Y;^ 2, 
7~7xt>XD'J>-5-^H, 2. 7-7xt>xn'j>-6H;H, 
2. 7-7xt>XD'J>-8-^;H N 2, 7-7»t>7Dij>-9-Y* 
2, 7-7xt>xn-j>-10-^;H s l-7xtiJz;H, 2 -7^ 
7^,^ l-7*y*75?-/Wk 2-7x;f7^;H, 3-7xyf 
Tv^a, 4-7xyf7^>I, l-7x;*t^;H, 2-7x/ + 
3-7x^t-;^ 4-7x;WcjH n 2-***y 
l^S, 4 U;|«, 5-***yi;;b«, 2 v77 y 

> 2-7^;ufD-;u-3-^;bS. 2-* 

^b-D-^-4-^;uS % 2-^^;Ub-o-;u- 5 -^;^ 
-fr-l-j)Um, 3->^;Pfa-;u-2-^;US, 3->^fn-;b-4 
3-^;Ufa-,u-5-^,l^ 2 - t -7^fa-;b- 4 -4 
>m, 3- (2-7x^7-d^) fn-^-i-^;^ 2-/?)l-i- 
4 y K )m, 4 I— f >FU ^ 2 -y 3 — f > K U m 

. 4-^^-3-Y>K';^ N 2-t-7^;n—f>K'J;^ 4-t- 
7^/H— f>Ky** % 2 -t-7^3-^>K>;;uS > 4-t-7**;i,S 

BlXttiWOTiJ-Witt, -SY" t$ktStl, Y" oftiLTtt? 
l-*7*;Hk 2-+7**S % l-7>M;ug N 2-7>HJ 
9-7>HJ/H£. l-7xt>h'j;H, 2-7xt>h'j;H, 3- 
7it>MJ; ^ 4-7^>M;Hg > 9-7*^>hU^ l-±7* 
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-Oi'S. p-^-7x-;v-2--<;H, m -^-7x^-4-^ JUS. m- 
^-7i^- 3 --f ;uS> m-?-7i^- 2 -4 o-h'J Jl-^k m 
p-h';;^> p-t-7*f;i/7x^S> p - (2-7x-;b7* 

4-t^;u- 1 -7>b y;ug^4' -^;^7x^MjH. 4" -t 
-7*f;b-p-?-7x^l/- 4 2-faU;l,S N 3-fa'J;bS. 

2-fUv-^S. 3-tryv^;^ 4-^U'7-^S. 2- 
-<>K'J;b^ 3--f>KD/US> 4-^>Ky^ 5--Y>KU;i/S. 6- 

-rvK'j^S. 7-^>K';^S. i — < v •<> K 'J 3— fv>r>KU;i/ 
4--T7-YV KU;bS> 5 - 7 > K 'J 6 7>f > K U ^S. 7 
— Y y-r > KU;i/Sx 2-7«;;i/S. 3-7'J;i/». 2-^>y7 7-;^ 3 

-^>777->»US> 4-<>777-;H> 5 -^> s /7 7-^S. 

77 7-;U, 7-^>777-^S> i -^y^> s /77-;u»> 3-*v* 
>777-;H> 4 — f 7^7777— 5-^V^>!/77^;H, 6- 

-f v^'//77i;i4 7-^f7^>77v^S. 2-*svn&> 3-^y 
y;ug. 4-*yy;i^ 5-*7U;uS. 6-*>"JiHs 7-*yy;uS> 
8-4 7U^S. i-wy*7U;i/S> 3-> ry*yu^S> 4-<Yv*7Urt> 

& 5-^y*7U;bS. 6-^y*7U^*> 7->fV*7U;b», 8--T7 

*/y;us> 2-*7*^y-;p». 5-*7+-9-y-^ 6-*y*^y- 

1 -*;wn*v;;1/Sx 2 -*;w<y; 3-*;w^/U^S. 4-* 
;w<7 y ;l^S> l-7xt>X'J ^^;uS> 2-7xt>X'J S>-^3* 3-7 
xt>x9v-;H> 4-7xt>x'J^-;H> 6-7xt>^'J^;H, 

7-7xt>X'J -7-;US> 8-7xt>X'Jy-^ 9-7xt>X'jy- 
1 0-7xt>X'Jv-;H^ l -7? y 2-7? y 
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> 4-7?y^-;US N i, 7 - 7 

^>Xn.j>-2-^S, i, 7-7xt^D-j>-3-^;H, i, 7 
-7xt>x D >J>-4-^^ 1, 7-7xf>XD>j>-5-^;H, l 
, 7-7xt>XP'J>-6-< Oim, 1, 7-7x^->Xn'j>-8-^;Ug 
, 1. 7-7xt>Xn-j>-9-^;^ }> 7-7xt>7n'J>-J0- 

>-5--Oug % 1, 8-7 i ^>xa';>-6-^;bS % 1, 8-7xt>x 
o'JV-7-^H, 1, 8-7^>xa'J>-9-^/l^ J, 8 -7xt 
>Xn'j>-io-^n x lf 9-7xt>Xo'J>-2-^H > i, 9- 
7xt>xnij>-3-^n N 1# 9-7x^>xny>-4— f^t, 1, 
9-7xt>xaiJ>-5-^ 9-7xt^D-j>-6-^ 
1, 9-7xt>XDy>- 7 -^n^ lf 9 -7xt>7P'J>-8-^ 
1, 9-7xf>XD'j>-iO-^H, 1, 10-7xt>XD'J>- 
2-^« s 1, 10-7xt>xny>- 3 -^ 1, io- 7lt>7 
a-;>- 4 -^;u^ 1, 10-7x7->^o<J>-5-^H, 2 , 9-7x 
^ >XD ' J> -l—<^ 2, 9-7xt>xnij>-3-^H, 2, 9- 
7xf>xn-j>H-^H, 2, g^xtVxnyv-S-^H, 2 , 
9-7xt>xaiJ>- 6 -^ 2> 9-7«*>*ay>-7— Ol*. 
2. 9-7xt>XDy>-8-^H, 2, 9-7xt>XD'j>-l 0 -^ 
;HS. 2, 8-7xt>Xn-j>-l^;^ 2, 8-7xt>Xoij>- 3 
2, 8-7xt>XD'J>-4-Y;H, 2, 8-7xt>7D'j> 
2, 8-7xt>XD'J>-6H;H, 2, 8-7xf>xn 
V>-7-^^ 2. 8-7xt>xa'j>-9^;H % 2 , 8-7xt> 
XDy>-io-^^ 2, 7-7xt>^nij>-i-^^ 2> 7 _ 7 
xt>7nij>- 3H ^ 2, 7-7xt>XDiJ>-4--f;H, 2 , 7 
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-7xt>XD'J>-5-^^S, 2, 7-7xt>^a'J>-6-'fjH> 2 
, 7-7xt>XD'J>-8-'f;H > 2, 7-7xt>XD'J v-9— ou* 
„ 2, 7-7xt>XD'J>-l 0-^f^S> |-7xt?-H4 2"7xt 
l-7x;f7v-;H, 2-7x;f7v-;H, 3-7x7f7 
v-;bS. 4-7x7f7y^;Hs l-7x;W-^ 2-7x;+t 

3-7x;+tv^i, 4-7x;W^H, 2-**-9-7'J 
4-**"9-VU^ 5-^+-9-y;;PS> 2-tW7yj;H> 5 
-t+tv7yj^ 3-7vif-;bS> 2-^i-;u». 
2 a-;i/- 1 -- f ^S. 2-^f^t'D-;b- 3 -'OHk 2-^f- 
;bt°a-;b-4 -^f;l/S. 2 5 ->frt^ 3-*^fo- 
z-t?)),Va-)),-Z-4 3 ^;m*n-^- 4 - 
J)im, Z-**)VVu-)l-b-4 2 - t -7>;l/£n-;l/- 4 ;l> 
3- (2-7i-;b7°ak» t'a-;l/- 1 2 1 --f 

> K U 4 - * l — f v K U 2 - > 3 — OKI) 

4_^^ ;1/ _3_^ v1 >m;;u^ n 2- t-7^;H > KU^S. 4-t-7* 
-4 > K U 2 - t -7>;b 3 - W > K U 4 - 1 -7>;i/ 3 - 

Xlt^^JlM, 4 77°ak.*;bg N n-7^;PS> s-7 

-f77^;l^ t-7^;i/S> n-^>?7l^ n-^+v^S. n- 

2-tKn + yx^H N 2 - fc Kn* W 77*^;i/g> 1, 2-ykFa + y 
1, 3-ytKn+y^77"nt:>l, 2. 3 - v t b'n* v- t - 
7*3^S. 1,2, 3-F l JtFo+y7'at>S, ^na^f;H, l-?a 

-x.^S. 1, 3 — Z^aa-r VT'a^H, 2, 3 -i? ? □ a - t -7^;uS 
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NV7 " Dt '^ 2 - 3-v' 3 -K-t-7>«. 1, 2, 3-HJ3-F 
7DtV^ 7^y>f^ ]-75W^ Z-T^xf/H, 2 - 
7<>^V7^;U S> J, 2-v 7 ;/x^ 3-^7,^7^^ 

2, 3-y7^-t-m|, 1. 2, 3-^75770^ 
->7^fiH, l-vTyxf;^ 2-yjyx^ 2-1/7^77- 
1. 2-yy77x« % j, 3 -^>7 7^f 77*d f;b« N 2. 3 
-^7;-t-7f;H, 1, 2, 3-hyy7y7"Dt:-;H^hD>^ 

2-^0^77^,1,8. 1. 
2-v^hnx^uS, 1, 3-^hn>fv7D^ 2, 3-y^fn- 
t-7*^;i^ 1,2, a-h'JzhoyDhVH^^ 

*>-3. 3' -vW,^ y7x^y D /r,- 4) 4' -V4fV&WWf 

-«5t (1) fcfc^T. a. b&tfcl*. ^tWPft o - 4 0 , o~ 

n«4l-3o»ft-e**. Sfcn^Rt©**^ [ ] p,^ 
MlEAr, Ar' XtfX#** Sfcfc(7«ttfc££ LTti. A D y>g f< t 

KD+ ' >j ^ ^ D ^ s/^yas. T>i*m, 7v-jm, *>?a 7 ji*,u 
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T^ra^vS. 77>b*;l/g> T'J-mvl, T'J- 

. 3n^>^J/T^b^{3^$n^t©-e(inci\ Mete^;i^, Bute 

£/c. (l) "tf*$tl-67>h^-fe>||«C(*^*5V^ ArMAr' 

7^;ug-e* ^ a = b = c = 0 ©feci'ifcj?* U\ 



2 o 



WO 2004/018587 



PCT/JP2003/010402 




2 1 



WO 2004/018587 



PCT/JP2003/010402 



tBu 




WO 2004/018587 



PCT/JP2003/010402 




2 3 



WO 2004/018587 PCT/JP2003/010402 



WO 2004/018587 



PCT/JP2003/010402 



Me 




2 5 



WO 2004/018587 



PCT/JP2003/010402 



AN51 




AN59 




AN60 




WO 2004/018587 



PCT/JP2003/010402 



*m<DJ£3r-to& (2) T?**n«7>h7-b>R«ftil, ±|2-«SC (1 
( 2 > A r t < ti&S&attgSg 1 0 ~ 5 0 <Dffi 

( 2 ) tfe^T, a r - *> l < immkvimmm. 6 ~ 5 0 am 

ss* t b < immmomm 5-50 (ommmmm, wmbL<i± 
mrnomm 1 ~ 5 0 ©tm;h, l < tt&cit®&£ft 1-50© 

5 50 cot 0 -)i=h*m. wmL< ttmmomm$k i-so©?^ 

+ y*^*-;H > /NaY>jj§^ y 7< /^ - h D ^ t K 

Cftfc. Ar; Ar' £tfX#w*«®JUHJtt, MIBHRA (1) HTfl 

MIHAr. Ar' XlfX*«^f *Kfey-&«Jjaii LTli, /N D y>Ijg 
^ tKa + «>;H, -Fni, v7/g N 7;Mp;bg N TU-;^ v?o7 
7*3*$/*, ^JftKSBfe 77/^;H, 7';-;M-*vS. 

-test (2) (zfc^x. a^t/b{i N -e-n-eno~4©fia-e*o, o-i-e 
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(1) O&fcWG>0*>, (AN1)~(AN4)> (AN7)~(AN1 
4K (AN 1 7) ~ (AN 2 4) , ( AN 2 7 ) ~ ( AN 3 6 ) „ (AN 3 9 
) ~ (AN 4 .3 ) RXf (AN 4 6 ) ~ (AN 4 8 ) tfmibMt>\ 

^mw^mLm^im^z-^ d) t>L<ii (2) oyyvv^ym 
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»**v^'J yVKfate, Ztit-Z\z&&<V>8& (Chen. Rev.. Vol. 95, No. 7, 
2457 (1995) m #ft£*iT:fc9x Z ft blz&mnEU&^TSZlfct 

3 0 0t©«HTf*-6^ &lzft1zL<ltZ 0-2 0 OTCt?**. 

„ xh7bh*D7v>. $?**-y->^©x— r/MSk ^4^>. ^7* 

*7?>. vtu^Vymomnfiifcfcfm, ??nD^V, 
*;l/A, E3tt<bft* % 1, 2->^DDxr A 1,1, l-HJ?oox*> 

Xi;m£LTteffl-t* £ft $?£L<te, h;vx>. l 

ymyj,±*<onmmz.ft lx n as 3 ~ 5 0 gmte. » * l < « 4 ~ 2 0 h& 

EJ6fcffll^*tt«fc LTfcU fl|;ttf, tmi- h 'J 7 A N y 7 A. 7 J<fKb 

•f h U 7 A7k®tfb# U 7A N h U 7A> U 7 A, ^fv/ 

*V7A, . J^MU^7A. ^{b&y 7>y{b-fev7A > Hfb-fev7A N 

A-fb-bi/7A N j^»-bv7A % U >M7J U 7A N h4i/t h U 7A N t-7*h 
+ i/7jy7A. t-7>+v^-hy7A. t-7*b*^y^7A3£#^tf hft, 

0tL<it^M^- hy7At?*>^ e cnt>©ms«>ftfflfiti^ 

Xii*©«MM*fcWLT % 110. 7-iO=e;^I> JfiKttO. 9-6^ 
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***7< y) /VW^ ^na[ (^7,^7,; 

) 7»] ^ % ^dd[ t*X (97x^*77^) 7*a*V 

^ona (h»J7x^7r/)^^ v7dd[ fcf* (v 
7l ^ 7 ^ ;) ^no[ fcfx (y 7 x,Mx7. 

7) 7*0/0] ^od[ t'X (77x^77^) 7* >] ^ 

LT,a«0. 0 0 1-1*,^ *?£L<ttO. 0 1-0. 1 *;i^MT?* 
«7 > h v * >BWC»U «S 0 . 8-10 0£ L < f* 1 ~ 5 * 

-en****. mztizxmmmtbT^ mix. n, n-****** 

E9tt<ktt* % ?on^>^, ^dd^>^ zho^ 
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OlMT^-S. RJfci&fifcU iIS0°C~2 0 OtmifeSJ'U $?£L<&2 0 
t~ 1.2 Ot^4, 

*7®HbE0tf\ &*0©£fc (0^k^S.^k^^m4RS2 4#6 1 
~9 0M^J.0rg.Chem.,Vol.60,7508 (1995) lz£<omifet&Zttf-5!1itX* 

£)&£;i£Efenr- &£j£©i#i^ r;i/3'> N ^ 7 i*m W&ttfTBm 

^+-9->. ^7^>. ^-^^>. v^D^+^>^©IS^Mb7K^ 1, 2- 

Hi^>t*&& 0 ^©{gfflMte. AD^>{bT>h7t>i 
3-50 Mfg. & £ L < t± 4 ~ 2 0 ttifg-e&& 0 
■J^;f{b£iJ<t LTte. MAlf. n-7>;H^7A. t-7^;bU^7A. 7 
x^'jf)A, ^^;uU^7A^07;i/4;^MK^ U ^7 Av-f 77° o f 
;U7^ h\ U^7At*x h 'j y ;U7^ Ff©7 5 Ki&S£ffi^<i>£<b# 

-e§, #£L<ten-7*37UU^7A-e&£ 0 /'J-t-^ia, mo 
y Wb7 > h 7 -b >lf§«#^#^-7 v 7 AcDRfc?(3 d: 0 mSN" <£> £ £#T*£ 
3„ *7SKb#J-T?fc£*7^h U7;Mr;u£ mi*. *7MH;^;u 

, * 71? h V * 71? MM 7 7' a f;K h U 7>;H|£^J31-& 

L<li*7^h *71?M.M 77 e at>-e&£ e 

y^^{b^I>^M-7^v7AO^*^ *ti?tu^u>fyit7 y Y Hz 
>l^#i:Mls 5IS l ~ 1 0 L < it 1 ~ 2 0 „ * 

•)ih'J7M;l/©fffli^ /Nay><b7>h7-b>^##:(^Ls.3iSl~ 

i o ^i^s. l < & 1 ~ 5 ^u^m-efc&o £j»jK&> ms- ioo~ 

3 2 



WO 2004/018587 

PCT/JP2003/010402 



5 0t\ &£ L<l$-7 5~lfltf^ 

mmv>%®E Lm^t, mB5£mtf, -m. ( 1 ) jut c 2 > -en^ns 
x^u;b7 5 wb£to*LT** N Tia-jfi^ (A) ***** u 




v 3 



Ar 3 

Ar 2 — f- N I (A) 

Ar, , . p 



, s?x^y;i/7«;-;ua^&afcrn*«T*»j, Ar 3 map, -en^n 

**R?Xllft*ft*t 6-20 ** 0 , A r , , A r , RVA r , ti 

«ft*^Tt)J:l\ pfctl~4 ^C^U(JAr 3 XttA 

>h7-;uS, 7xt>X'J;H, ^-7x^ififtf^^ 
7'J-^75 Wb^j^LTtt, TE-jBK (B) **£tt*.*>©#8F£L^ 



Ar s 




(B) 
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(5£«K Ar 5 -Ar 7 (i, I^tU UitjftOftiKXft 5 ~ 4 0 ©7 U 
ST?* -5. qttl~4 0>Mn?fc*. ) 

7ft7xiii/i, t+te?77'J;i/lN v ? 7^-;u7>h7-;bS. -fvK'J 

7-trt7h7;^7>f-;H> *^;i/^>g^##tf5>ft*. fc*>\ £©7U 

i-7ab*;l/S. n-7'Dk*^ s-7^)V&, t -7^;i/S> ^vf- 

7;^ + vi (xh + vl, ^ h^vl. i -7 , o* , + i/I, n-^o^vl 

i/^D^*i/;i/**'>S^) ^ ^^5-4 0 ©7 
$)Hi^5~4 0©7U-;uST?|lg|$nfe7 5yS, ^Ji^5~4 0©7U 
-;bS£W1-£^x7;bS. l ~ 6 <27^*^g£W1-&«7;ug. v 

( l ) |©g/SSftB/Pift 

( 2 ) »S/iE3iaAS/l67tS/lie 

( 3 ) A«/9B^V/«?&AJI/M 

( 4 ) H^/JEdFLaAJS/^TtM/S^aAJi/Pi^ 

( 5 ) Mm/tm*mtom/§mm/tem 

( 6 ) m®/G®*mm/n?mmm/mftm/mm 
( 7 > mm/Gm*mfam/%%m/m&mm/mm 
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( 8 ) m/tt&A®/jEmmm/mm/w?&Am/mm 

do) mm/mmmtem/m&m/g-ytm/mmm/mm 
(in ^/^mmm/mtm/^m/wmm/mm 

(12) mm/mmm/iEn^xm/iEmiMm/^m/mm/mm 

(13) m®/mmm/iEn&^/mmi&m/%m/m?&Am/m& 

ELmvzm-tzmm-e&t), tommizwr^ 4 o o~7 o o nm © 

o c©^^li^i^ Jam Au^t^, Cul, I TO c-r 
>^A?>^yK) , sn0 2 , ZnO, I n-Z n - 04 *©*«tt*ffl 
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1 Onm~lwm, fttb<it \ 0-2 0 0 nm©iSBTSIiR£ n£o 
Pi^LT^ ttVW^/h;*^ (4 eVOT) 

A, >;^9A, ^? r*v-> A 7;i^-7A/®Kb7;l^-7A, Al 

/Li 2 0, Al/Li0 2 , Al/LiF, Til^^A • D=f <}A-£-&, 

0- 2 0 0 nm^^^ 0 

(mutate) **\ ffll©IMi^^yw^ii3l(^i 

±!5*;u=iy^^ KiLTti. fl)*tfS i Ox (1£X£2) , Al Ox (1 
£X£1. 5), Si ON, S i A 1 ON^W* L<^fbtl. ^a^V-fb^ 
mtLXlt, mx-l£L i F, Mg F 2 , CaF 2 , 7 >y <m±m&mte¥ iffl* 

l< mihti, &MM\tmtLx\±^ wmzcsi o, l i 2 o, Mgo, s r 
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0, BaO. CaOtM?im*L<mift>ti&. 

ttK-zOhiLtft, M^:OK»7*Hr7*Hb£*#**. #*L^» 
fc^&R&tfzft^b^&tffc*. 

&sxtt«? sab j; o mx? %zt W g 
zfo&mmm-zt&tbx^ m^mm^ xt> 3 -^ lb& 

*fcfcWB5 7 - 5 1 7 8 ]*^teW;j**ftW*J:}fc, (MM0«fft| 
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JMo^ iE?U£l&flW<*S < . ^Wkx*^-*^ 5 . 5 e VOT 
/cmOtMPlt^ 4>tt<£*>l 0- 6 cm 2 /V • b<Dtfftt U> 

© © 4 1 © © £ iliR L T J8 ^ § c i: # "P £ & o 

* LTs £<&IE?L&A • ll2SJf*J&J&**fcl4^ IE7L&A • $&£tof4£> 

N ifti5nra~5/imt*fel>„ 

*??iAjf • mauitt^ ^g^©m?©^A^i&^> SBfeffltt*-?* 
ai-r*»Tf*or. m?^®j^A#<x *fcf«a»«i4^ -©m^&Ago 
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, i^fcU^A. ifMb-fev^ ^fc-fei/^A N SKbv^*v>}A N ft^?** 

mt*>i^*j^ tutui,*,*,^ mit7>n^>>^ mt??>, ® 



&v$ftfcmm<D%mLm?(DftmHz-?^rmntz> 0 

mzzmj&i, mmt-t*. ^ z<Dm±izjEn&xm&miz 0 mjui 

m<Dmiz±*)ft>,zttf-eit%t\ *mttmme>ti*-t<\ *r?e>*- 
uz < ^©jft^&jwawttfc ^ t mt u\ mm. 

^ 5 0 -4 5 Ot, Hffifti 0-'~l O-'torr, Wtit& 

0. 0 l~50nm/#\ fflgiUfc- 5 0-3 0 0 iJI5nm~5iimOi 
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3-4 o Yomfiztmtzt^ mytmm-ezzo tit, ^om^ms. 

-k&m 1 ( 10- (Z~f ~7=f-M 7>h7t >-9- ffsU >M(0£f&) 

ArgH^tTs 20 U >y h;W77^nl^ 2-f 7 9 U>*Ko vK549g 
*±M) % 9-7*o^7> h ^ -fe >684g (joSHfcfl&ttllD . fh?+X (h 'J7x- 
MX7^>) a'7>7A (0) 61. 5g (MJjUkJ&ttU) > Y)\>3-y 4.9'j-y h 

;u (m&mmm) mfmn-r v «; >7A845.9g *7j< 4.9U ? h 
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ArSHmT, 20'J.v C©|£ B - B 750giJK7KMSL/cDMF(v^ 
Mil. 50trM-rD t3 /%^5 K48 2.4g (JtAffi^tW) 2 «M 

mnvtz. smi*. mwwvv bju^izmm^xt^ m\,*ma 
4.5'j >v b)u (izmmmm) Rummbtz h,^> 4.sy ? ^ c/raip 

ttM) *20»M^»TSrFUfc. SmiMtHU 12BtHH»*Lfc. cti** 
»U l<fc«TfcT2H©»* 4 l> v bJUmuU b)Ux.> 1 y „ bjv&mtz 
c £ft*a«u My- h y ^at«, *Ea*U ^**>trjD* % «fth 

5005 y y .v h;K fh7^7>^^y D 7^ K5g*»U 12 

^ C 2 ,H 17 B0 2 =348 i^L. m/z=348 £©fc£**10 
.-(2-±7*;u) T>h7-ir>-9- #n>»£|gkufc (iR*4796) . 
1=r$#>j2 (2-(4- ^d?7x^) ^7^U>o^«) 

Ar^B^T. 3005 y y «y MK^vxsfc, 2-*7*U>#n>K7. i g (m 
J&ftfcS*) . 4-3-K7D^>f> 12. 9g <**<fc«tfc«) , fh74x ( 

h-j7x^7^» mvv7a (o) o.6g (MXitaam) . mwt+b» 
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7 a 12. 7g (fcMmft&m £tK605 y y >y Mun^PLfctofcAft. assu 

CO-ft^OFD-MS 4»|^U^i:i^. C,,H,,Br=283 fcttU m/z=284 „ 
282 #f#&nfc;:£fre> N £<2ft£«2-(4- 7o^7x^I/) i-7?U>tm 

£$$3 (3-(4- 7 , Dt7x^;i/) 7;M-7>t 1 ><z>£j&) 

4r#H^T> 500 5 V V v h 7 7 X 3 £ 7 7>f> 62g ffifoK&SI L 
fcDMF2505 'J y v Mb (jEAfPftftSD 80t tej&Ofc U 0*4 

50tT*N-7a^DM^^ 5 K 60g (XEAfP^tttSS) &#n*-> 2H#|IB»#Lfc. 
£fS&7&s flliSbK 5005 'J y <y b )W$Hzfcmm&%.AL, tir&Ltz&gkZM 
MLtz, ^*7A?D7h^77^--eiHU 10. 5g 

Ar^H^Ts 500 5 y y >y h 7 v X a (3 z <z>&jg 10. 0g«7KM Ufci 

120^ y y >y h;u (jtSfnftfrM) MWtfeH^> 1205 y y 

>yh;b (jEAffi^ttfi) &iD>U K7-f T^f XM*XKT-64t £L;fc 0 1. 6M7*f" 
;b y 7 A/'s*-* V88fc25 5 y y v h ;b (/EAfP^fcttfit) £30#frttT?iT L 
. - 64TC T 2 B#WEJ£ £ int#n>lh'HV7"n X ^ ^8g ( 
^kfijmSl) &20ftlWfrl7TirFLfc. SUT&MfcRU 12B#Wflt#L;te. 
£ft&7K<£U 10tJ^T^T2N®mm4 1005 y y -y Wl^OU h;i/X>255 

y y h;i/4io^fc 0 e:n*#?fcu h y ftEfttiu ^ 

*-y->4iDA. tfilJLfcfcfifctiKLfc. -ti4THF1205 y y <y wuziSJBs-ti- 
. 81115; y y «y h;K xh77^ 1 ;b7> : &-7A7a-7-< K 0.15g£^JQL 

. nmmwLtz. m&Lizm&*mLu wml. 7.og©3-7;i~t-7>if>* 

Ar&ffl&Tx 300 5 y y >y h )VO) 7 7 X 3 \z „ £ <£*£H7. Og Cfc&ttJjKftSD 
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o 

zu» m-7v^a (o) o.6g (m<tmm) .m-t-bvyi* n.7 S at 
mmmy ^mi y y„ h»Km*Liti><D*x^mmLti#$2mm 

^>« H B a L, 6.4g©|§ii*ftfc 0 
Z©^©FD-MS ZWmitztZ^ C 2 ,H 15 Br=357 fc*f U m / 2 = 3 58 . 

Ar*H»T. 3005 y y„ h^ 7 ^ 3 fc, 3-7**7 >x>*o >M7.85 
g, 9-7a* 7 >h^>6.84g (X^lbOttH) , rh7^ (MJ7x^ 

(o) o.6g ottrft&ts) . h^jL>505 y y * 
(ftAftBtttK) Stfint h y 7A8.5g ** 5 os y y „ vn , 

imMLtzbnzAti^ **L*#$mnmtimzft*iz. bug*, 
00$ y y > y (mmmm) *a*u sot tana u sot-? 

M-7-n*=m,*, 5 K 2.3g (£1^) *Ad*, mm^. E&* 
7ft. fftS* 2005 y y * h^tii^^AU fftflUtfJItttBllfc 
o ^*l*h;Ui>TH|gJSU 4. 5g<7)*SJI£|# A:. 

^ArUBMTs 300= y y <y h^©79^3tec©tt^5gfcK*telLfci- 

7^50$ y y * h;u (jzmmm) %xm*mmLtz t^> 50 $ y y v,u 

*J*/^*+vmi 5 y y „ h;u (JKMjtettS) *30a*tfT»TU -64 
<t*tfc«) *r20»M^raTUfc. iTftUfcRL, imnutlfc. eft 
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£7kftU 10*COT£T2N©£||£405 'J y h;M»U h;i/^>10S V 'J «v 

»5 5 U U -v r b ^^f^TVt^O hrfuij KO. lgfc&iDU I2(#|lfl 

iKZXt^&OFD-MS £$J£Lfc££3> C 8 oH, 9 B02=422 IzftU m/z=422 

#a:4*fc|^Lfc (W32%) . 

£fi£M5 (l-(4- yat7xx;|/) 7 ? b >tf)-£j&) 

iO{b-a-tl^FD-MS £$J£L*:£;i*n C, 6 H,,Br=283 fcftU m/z=284 , . 

282 ^f#^tifcii^t> N c©<h^*i-(4- yat7i-ib) -f-y^uytm 

ZLtz (JR$88%) „ 

^^J6 (2- (3- 7*d?7x^) t7?l/>©^lt) 

£j&0"J 2 KiJ^T. 4-3- K7*n*^>-tf><!>4ftb») (33-3- KT'a^V-fer 
>*ffl^/s^ti|p|^lHlUfeL. ^©ifctM&20. lg £f#fc 0 

£<Dft-£#J<9FD-MS £«j£Lfc£;:^ C,,H,,Br=283 m/z=284 , 

282 tmbfttzZtfrib, Z<D4t$®*2-(3- 7*d : E7x^) -rtfilsytm 
£Lfc (JRJP7596) . 

mmm 1 «b^ (an 8 ) 

Ar^amTs 3005 'J 'J >y h;K7)77Xn|C N £$0IJ 1 Tlf 5»*lfcl0-(2-*-7 
7>h7-fe>-9- #a>K5.98g > 2 t?» £ftfc2-(4- 7'a^7x 

t7?U>4.05g . f f?^ ( h y 7x-;i/*X7>f >) U ( 

0) 0.33g (iPu^bitttM) , 1,2-SM h*v/^?>605 y y y Mb (J£A»^ 
*±$D Stfftil-t b y 7 A 4.55g (j£Sffl##S) **2U y y y h;Wc*»L 
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CO^OPDHB C.H..-506 tetfU */z=506 0W 

»0J2 «b#& (AN 1 0) 
Ar^fflmT, 300$ 'J II v h)KD7yXn\z, ] T^#btl/cl0-(2-^7 

7>h7t>-9- # D >» 5.98g, *J*fl3*f*fcnfc3-<4- 7ot7x 

* (0) 0.33g <*£{bSifc«) % i,2-v^ h**,x*>605 «J U , 
«W6tai) Ktfltit h 'J 7A 4.55g **2U V V v bMz® 

CO^OPDHiS trlKLfcij:^ C 46 H 28 =580 l:^U m / z = 5 80 #ff 

^6fe0>J 3 iit^m (AN 2 8 ) (D^m 
krmmMT. 3005 y h;u©7v*:^ #rtm«fc*ifclfr-<0-7* 
7>h7t>-9- #d>» 7.24g, £*«2 T?ff&*ifc2-(4- 7 

«^U> 4.05g. Th7*X (h«J7x^*77^) 

^7A (0) 0.33g (M&fa&m) , 1,2-^^ h*S/i^>605 V >J -y Mb ( 
AVtm+ bV 7 a 4.55g (JE*tottt«) * 7 K215 >; >y 

T»#£PU ffi&Ltzm&mMLtz. ^«MA7A^7^777^|; 
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H»J4 «t£® (AN 3 0 ) <0&m 

kr^mnrr, 300 5 u u * h 7 ? * 3 -a-^J 4 nfc 10- (3- 7 ^ 

7>h7-b>9- iKd>K 7.24g, £J&0>J 3 -ef#*>n*:3-(4- 7* 
Dt7x-)H 7;M"7>x> 5. 13gs xh7 + X ( MJ 7 7* >) 
K^ytjU (0) 0.33g . h*S/x^>605 'J 'J v V 

ju i&ammm) s^it b y 7 a 4.55g (jc*w3ttk») £tK2u y y <y 

-KTttStU 3. lg®«itfe0<**:ftfc. 

icDfb-^tl^FD-MS tiC 52 H 30 = 654 KttU m/z=654 btlfcd 
£0{t-£tl£AN 3 0 fcPI^Lfc (JR$33%) . 

mmms (WttELas^cM) 

2 5mmx 7 5mmx 1 . 1 mmjftf) I TOiili^^^Xii (v>*-7 

©B±tBJI33iB^«ffi«:ll7«fc'5tLTKJ![6 0nm©Tf3N, N' -If* (N 
, N' ->'7x-ib- 4-7^ 7 71^) — N, N-y7i-il/-4, 4' - 
v75/-l, r -k*7x-)H (J^T> TP D 2 3 2Bt) Zf&MUco 

tp d 2 3 2mi$, lEitiixmt vxmfct&o m^r, ^otpd 2 3 2m± 

izmm2 0nm<7)TlHN, N, N' , N' -xb? (4-^7x^) -S?7S 
/t'7x-l/>i (KTF. TBDBfll) Wlfc. £©0l*£?Uili3!Ji£LT 
fflfct*. S&teTBDBfflUil^ LrMJi4 0nm©|k^ (AN 

8) ^IfLMlfc. Eftfcffcft^ffcLT. TI5©x^';;uS^W-r^TIB 
TSVft^fcD 1 £AN 8 fc#U SfiJtTAN 8 : D 1 = 4 0 : 2 TS&t Lfc 
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. zottti, wtmtLTmmr*. zouuttrnm onm^Ai *m*jtm 

(L-i«:*ixy y ^-tt«) tAl q m?SA® (M) 

i^Alq:LiH(iiiOnm) ***Lfc. £©A 1 q : L i J^±(c:# 



^0 

5 



- P 





TPD232 



Me 



Me 



M 



Me 



Me 



D 1 



TBDB 




A 1 q 



6~8 (Wt8BLH?©jSU&) 
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tmw 5 izfe^r. y )vm*^-t%T s xb-a-tiD 1 oftb o k> Tie?? 

' t> lOOOnit Tfa«©ttfflaiaiTT?©*«#**S13ELfc. 



H»J 1 0 Ut&fo ( AN 5 ) 
HifetfiJ 1 Kfci^T. 2- (4- ^D^7xi;l/) t7^b>Oftfe»)li:, 3,5-v7 

£fl>ffc-&4&0FD-MS £«S£Lfcfcz:^ C, 2 H 28 Br = 532 £ttLn/z=532 #f§ 

HifetftJi l «b£^ (AN 7) o^m 

HWJ 1 Kfc^f. 2-(4- 7*a^7x-;i/) ^7? bV^ftbOt^ l-(4- 7* 
Dt7x-;l/) ^7^b>^ffl^7 v c^li|5|^{3||JfeL > 7.8g©$ftfe@&£t# 

£0{fr&$Sl<0FD-MS *m%.Mz£Z?>, C4oH 26 Br=506 tcft U/z=506 

H»J 1 2 «b£tl (AN 4 9 ) 



Me 




D 2 
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lfcfcivc. 2-(4-.-/d*7x-;U) *7*U><0ftfc9fc, 2 -(3- 7' 

Tz o 

^ ci:W ^> -®ft£ti£AN4 9£-|B|£Lfc (*|X$52°/ 0 ) . 
IWJl 3-15 (ffl«BL*^0ltft) 
mm 5 fc*^T, M^i LT, AN 8 ©ftfe 0 Cft l tEiio^* 

o 

JtWJl (tlEL|?©KI) 
Xtt* 5 t^T, 58*tmt LT\ AN 8 ©ftb 9 a n 1 *ffl^fc c fcfii 




a n 1 



itWJ2 (#»EL 
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a n 2 



* 1 















(cd/A) 


(mm) i 




AN8/D1 


11.2 


4200 




mmme 


AN10/D1 


11.0 


4000 




mmm7 


AN28/D1 


10.9 


3700 




mmM8 


AN30/D1 


10.8 


3700 




mmMQ 


AN8/D2 


10.6 


3200 


#e 


HM113 


AN5/D1 


11.0 


2200 






AN7/D1 


11.3 


4500 






AN49/D1 


11.3 


4500 


il-fe 




an1/D1 


9.0 


2200 




itmm2 


an2/D1 


8.8 


1100 
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L < J#I£%©j&#£ l^tt#r«^|x unn;i,U7-fe >*Jtf?. 




(1) 



(*tf> A r (tfUtt' L < (^«©#ft*ft 10-50 



Xt ^ SMl < ««»©tt«*ft 6-50 S&*> L < te&g 

&©&nm& 5~5o ofiisisi, s^fc l < imm&ommm 1-50 
< oMft^Axft 6-50 ©7 mm l < 5 

— 50 ©7 U -;^+yi N L < lilil©^ 5 — 50 ©7 U -jl 

***** A Q y>g f> 5,7,^ ^ hD g^ tKD*^*«. 
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2 . ii5IE-JK3£ ( 1 ) KisttS A r ti\ TB(D-W£& 




(Ar, ti. IHH<(i»iWIi[6~5 0©^fllTfe^ o ) 
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(5*+. A r im&bL < dMftOttfttt 10-50 

o 

X ti % t, L < ttM&®$ft£ft 6-50 ©t?#^ gg| & l < itmS. 

mommm 5-50 ioftffKiixn* m.mt< mmmomm 1 ~ 5 0 
< 6~5o (D7?)\s*)i>m, m.mb< immmvmm^m 5 
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